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ABSTRACT 

This teacher guide is part of the materials prepared 
for an individualized program for ninth-grade algebra and basic 
mathematics students. Materials written for the program are to be 
used with audiovisual lessons recorded on tape cassettes. For an 
evaluation of the program, see ED 086 545. In this guide, the teacher 
is provided with objectives for each topic area and guided to 
materials written for a given topic. Three short criterion tests are 
included for each topic covered. A review of fractions is presented 
in this package. The work deals ^vch equivalent fractions and with 
multiplication and division of fractions. This work was prepared 
under an ESEA Title III contact. (JP) 
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Until now we have been dealing with whole numbers 
and natural numbers. You will recall that whole numbers 
are the set of numbers {0, 1» 2, 3» •••}. You will notice 
that there are no fractions in the set of whole numbers. 

In Package //4 we confined our consideration to the 
natural numbers. The natural numbers are the set {1»2,39A,...) 
You will notice that the natural ntxmbers are all of the 
whole numbers except zero. 

We now turn our attention to the numbers of arithmetic. 
You are aware that there are such things as fractions. The 
numbers of arithmetic are all of the whole numbers and 
fractions. A fraction is a ntmiber of arithmetic that is not 
a whole number. 

The Goal of Package #5 is to develop accuracy in 
multiplying and dividing the nunibers of arithmetic so that 
we can use those skills to solve applied problems* 
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PACKAGE OBJECTIVES: 

!• Given a problem In naming a .ninnber of arithmetic 
with, a fractional numeral, aolve It, 

2. Given a fraction* write another numeral for the same 
number or given two fractional numerals, determine If 
they name the same numbtsr* 

3. Given any two numbers of arithmetic, write their 
product, 

A. Given a fractional numeral, rename It with a different 
denominator* 

5* Given an applied problem which leads to a division 
Involving fractional numerals, solve It* 
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tm. tftJMBfiRS OF ARITHMETIC 
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OBJECTIVES; 

1. Given an object which has been divided InCo a number 

of equal parts, write a fractional numeral for part of It. 

2. Given a set of objects » write a fractional numeral 
for a given part of. it- 

3. Given a fractional numeral » identify its numerator and 
denominator. 

4« Given a numeral such as n/n» rename It ae lo 

5« Given a nxmieral such as 0/n, rename It as 0« 

6« Given a numeral such as n/l, rename it as n. 

7* Given a problem in nmlng a number of arithmetic 
with a fractional. numeral, solve it. 



ACTIVITIES: 

1. Study pages 149-150 and do margin ex. 1 *- 19, (Objectives 
It 2) 

2. Study bottom 1/3 of page 150 and do margin exercises 
20 - 23. (Objective 3) 

3. Study page 151 "Fractional Numerals for One*\ and do 
margin ^tu 24 « 28. (Objective 4) 

4. Study page 151 "Fractional Numerals for Zero" and do 
margin ex. 29 - 33. (Objective 5) 

5. Study page 152 "Fractional Numerals for Wliole Numbers" 
and do margin ex. 34 - 40. (Objective 6) 

6* Study page 152 "Another Use for Fractional Numerals" 
and do margin ex. 41 - 42« (Objective 2) 

7. Do the odd nuiri>ered exercises » Set 1» pages 165-166. 
(Objective 7) 



CRITERION TESTS 
Criterion T«tt 01-05-01-01 
1. 




MaoM th« shaded part with a 
fractional nunaral. 



NaM with a fractional numeral 
the part of thla group which are 
boya. 



14 



3. In the fraction T[7 

(a) name the numerator 

(b) name the denominator 

4. Simplify the following fractional numerals: 



5. 



6. 



(a) I 
5 

Simplify: 

(h) 0. 

, 10 
Simplify: 



(b) 



(b) 



25 

IS 



20 



(c) 



(c) 



175 



o__- 

30 



Ca) 10 (b) 20 
1 



20 

r 



(c) 30 
1 



Name as a fractional numeral: 
(a) 0 (b) I (c) 15 



(d) 



the shaded part 



Criterion Test 01-05-01-02 

1. Name the shaded part with a fractional numeral. 



1 






m 





2. Name T^lth a fractional numeral the part of this set 
which are squares. ^ 



(□on ooA/ 



3. flame the numerator and denominator In M. 

3 
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4. Simplify: 
(a) f 



1250 



(c) 



5. Simplify! 
0 



(a) 



25 



(c) — 



6. SlmpHfy: 
(a) 25 



(b) ^ 



(c) 



27 



7. Name as a fractional nvmjeral: 




(b) 1 



(c) 0 



(d) 25 



Criterion Test 01-05-01-03 

1. Name the shaded part vith a fractional numeral. 



3- 
4. 



mm u 



2. Name \rLX\i a fractional numeral the part of the set that 
Is triangles. 



14 



ITame the nvanerator and denominator of 



Simplify ! 
(a) f 



5- Simplify: 

6 . Simplify : 
(a) -J 



(b) 



(b) 



15 



15 
1 



(c) y 



if 



(c) 



1 



7. Name as a fractional numeral: 

(a) 1 (b) the shaded part(c) 14 

I \ — W/W/ 
I 1 I Wk/A 



(d) 0 



8 



ANSWERS TO CRITERION TESTS 
Criterion Teat 01-05-01-01 

1* 2. J[ 3* numerator 14 

8 2 5 denominator 27 

A. (a) 1 . (b) 1 (c) 1 

5. (a) 0 (b) 0 (c) 0 

6. (a) 10 (b) 20 (c) 30 

7. (a) 0 or 0 or 0 etc. (b)n , 2 etc. (c) 15 (d) 1 

n 2 5 n 2 1 4 

Criterion Test 01-05-01-02 

1. 2^ 2. 2^ or ^ 3. numerator 14 

5 6 3 denominator 3 

4. (a) 1 (b) 1 (c) 1 

5. (a) 0 (b) 0 (c) 0 

6. (a) 25 (b) 26 (c) 27 

7. (a) J_ (b)n or 5 etc. (c) 0, _0, _0 etc. (d) 25 

3 n 5 n 25 35 1 

Criterion Test 01-05-01-03 

1. ^ 2. 5^ 3. numerator 14 

? 7 denominator 171 

4. (a) 1 (b) 1 (c) 1 

5. (a) 0 (b) 0 (c) 0 

6. (a) 14 (b) 15 (c) 16 

7. (a) 25, n, or 3 etc. (b) 2 (c) 1^ (d) 0 ,jO, or 0_ etc. 

25 n 3 5 1 X 13 27 
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Equality of numbers of Arithmetic 
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OBJECTIVES: 

1. Given a fractional numeral, multiply the numerator and 
denominator by a number greater than 0 to obtain other 
numerals for the same number. 

2. Given two fractional numerals, tell whether they name 
the same nunber, using cross products. 



ACTIVITIES: 

1. Study page 153 and do margin exercises 43 - 47. 
(Objective 1) 

2. Study pages 154, 155 and do margin exercises 48 - 63. 
(Objective 2) 

3. Write the odd numbered exercises on pages 167, 168. 
(Objectives 1, 2) 



11 



Criterion Test 01-05-02-01 

1. In each case multiply the numerator and denominator 
by the number In parentheses repeatedly to obtain 
three other numerals for the same number. 

(a) 2 (2) (b) 1 (3) (c) 2 (3) 
3 2 5 

2. Using cross products, test the following pairs of 
numbers to see If both name the same number. 
Answer "yes" if they do and "no" If they don*t. 

(a) 1, (b) 3, 1 (c) 17, 13' 

5 10 9 3 18 20 

Criterion Test 01-05-02-02 

1. Hultlply the numerator and denominator by the 
number In parentheses repeatedly to obtain three 
other numerals for the same ntanber. 

(a) 3 (4) (b) A (2) (c) 6; (3) 

5 5 5 

2. Using cross products » test the follovrlng pairs of 
numbers to see If both name the same number. 
Answer "yes" If they do and "no" If they don't. 

(a) 1, 4_ (b) i, 3 • (c) i.', 1 

4 12 9 6 12 4 

Criterion Test 01-05-02-03 

1. Multiply the numerator and denominator by the 
number In parentheses repeatedly to obtain three 
other numerals for the same ntsnber. 

(a) 2 (5) (b) 3 (2) (c) A (3) 

3 4 5 

2. Using cross products, test the following pairs of 
numbers to see If both name the same number. 
Answer "yes" If they do and "no" If they don't. 

(a) I . lA (b) 3,9 (c) I • 20 

8 16 2 6 6 24 
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Answers to Criterion Tests 



Test 01-05-02-01 



1 * 8 16 3 9 27 

^' 6. I2, 24- 6, 18, 53- 

ic) J. 18-54 
15, 45, 135 

2. (a> NO (b) Yes (c) No 



Test 01-05-02-02 

1 12 48 192 /v\ «8 16 32 

^ ' 20, 80, 320 ^ ' 10, 20, 40 

, ■ 18 54 162 

15, 45, 135 

2. (a) No (b) No (c) Yes 



Test 01-05-02-03 
1. (a 



2. 



(c) 
(a) Yes 



10 


50 


250 


15, 


75, 


375 


12 


36 


108 


15, 


45, 


135 



(b) Yes 



12 
16, 



M. 
32 



(c) No 
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Ilultlpllcatlon: Fractlonali^Jurabers 
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You xfill need to recall: 

The cosanutatlve and aasoclatiVe lava of multiplication 
for whole numbers • The cotottutatlve and aaaoclatlve laws 
for the numbers of arlthmc^tie are the saaii» so that we can 
now make further use of what we already know. 



OBJECTIVES: 

1 . tlhen asked to state the def Inltloil for multiplication 
of fractions > you will state: "For any arithmetic 
numbers f and |, f • | • ^-J-j 

2. Wmu asked to state the cooautative law for multiplication 
of the numbers of arithmetic » state it. 

3. When asked to state the associative law for multiplication 
of tlie numbers of arithmetic* state it. 

4. Given any two numbers of arithmetic » write their product* 



ACTIVITIES: 

1. Study page 156 in AAHA, and do margin exercises 
64 - 72 • (Objective 1) 

2. Study page 157 and do margin exercises 73 - 80 » 
(Objectives 2, 3) 

3. St\idy page 158 and do margin exercises 81 88. 
(Objective 4) 
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Criterion Test Oi-05-03-01 

1. State the definition for multiplicatiou of fractions. 

Z. State the commutative law for ttultiplication of the 
numbers of arithmetic. 

3. State the associative law for multiplication of the 
numbers of arithmetic. 

4. Multiply. 

(a) 12 • I (b) 10 • 7 (c) f • f 

(d) 1 • I (e) fo-fo <f> 1-7 

Criterion Test 01-05-03-02 

1. State the definition for multiplication of fractions. 

2. State the commutative lav for multiplication of the 
numbers of arithmetic. 

3. State the associative law for multiplication of the 
nunbers of arithmetic. 

4. Multiply. 

(a) 4 • I (b) 12 • f (c) f • f 

(d) f .f (e) I . I (f) J . i 

Criterion Test Ol-OS-OS-OS 

1. State the definition for nmltlpllcation of fractions. 

2. State the commutative law for multiplication of the 
numbers of arithmetic. 

3. State the associative law for multiplication of the 
numbers of arithmetic. 

4. Multiply. 

(a) 4 • f (b) 7 • I (c) 1*1 

(d) I • I I • J (f) I . f 

16 



ANSWERS TO CRITERION TESTS 



Criterion Test 01*^5«03«01 

a c 

1. For any arlthmatlc numbers ^ and J» 

a c . a ^ c 
b • d b • d 

2. For any arithmetic nttnd>er» ^ > 

a ^ m S, * 
b • d d ' b 

3. For any arithmetic nuiobera ^ t "J t ^ $ 



a 

b • 



4. (a) 24 Cb) 10 , (c) 10 
3 4 27 

(d) 36 (e) 20_. (f> Ji. 
20 100 56 



Criterion Test 01-05-03-02 

a c 

1. For any arithmetic numbers ^ and , 

a c . a * c 
b * d b • d 

a c 

2 . For any arithmetic numbers ^ and ^ , 

a . £ . J5. . a 
b d d b 

A c e 

3. For any arithmetic nxoibera r * > ^nd ^ 9 



a 

b 



4. (a) 20 (b) 36 (c) 6_ 

9 4 12 

(d) 48 («) 21 (f) _1 

15 27 12 
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ANSWERS TO CRITERION TESTS 
Crlteri n Teat Ol-OS-OOS 

a f, 

1. For any arithmetic nundiers ^ and ~ , 

a £ a • c 
b ' d ■ b • d 

2. For any arithmetic nunbsrs ^ and ^ , 

a £ . c a 
b • d d ' b 

3. For any arithmetic nuinbers ^ » » and j » 

b • V,d f ; l,b d) f 

4. (a) 36 • 0>) 21 (c) 6_ 

5 8 15 

W) ^ (e) 12 (f) 1 

15 ' 25 8 
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Multiplying by One 
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You will need to recall: 

1. The property of one for multiplication of whole 

numbers. It will be the same as the property of one 
for multiplication of the numbers of arithmetic. 



OBJECTIVES: 

1. Given a fractional numeral, rename it by multiplying 
it by a fractional numeral which names the number 1. 

2. Given a fraction numeral » rename it with a given 
denominator . 

3. Given a fractional numeral, simplify it. 

4. Given a verbal problem, translate it into a number 
sentence and solve the resulting sentence < 



ACTIVITIES: 

1. Study page 159 and do margin exercises 89-95. 
(Objective 1) 

2. Study page 160 *'Changi.ng numerals" and do margin 
exercises 9 105. (Objective 2) 

96 

3. Study pages 160, 161 "Simplifying", and do margin 
exercises 106 - 119. (Objective 3) 

4. Write the odd numbered exercises pages 171, 172 
(Objectives 1, 2, 3, 4) 



20 



ERIC 



Criterion Test 01-05-OA-Ol 

1. Rename the following fractional numerals by ault^plylng 
It by a fractional nxmeral for one. Sliovt your work. 

(a) i (b) 2 (c) 3 

2. For ecch number, multiply by one, choosing an appropriate 
numeral n/n, to find a fractional mjneral having the 
denominator Indicated. 

(a) I (12) (b) 1 (15) (c) 5 (40) 

4 3 8 

3. Simplify. 

(b) 22, (c) 25^ 

33 100 
(e) 2 . 6 
3 8 

22 
• 56 

4. A student's tuition was $1500. His father paid 
2/3 of the cost. How much did the father pay? 

(a) Translate Into a mathematical sentence. 

(b) Solve the resulting sentence. 



(a) 


1&! . 






21 




(d) 


f • 








12 


(f) 




14 




11 


' 3" 



Criterion Test 01-'O5"04-'O2 

1. Rename the following numbers. Show your work. 

(a) 5 (b) 6 • (c) 7 

^ 1 Z 

2« Sename the following numbers using a numeral t/lth the 
indicated denominator. 

(a) i (16) (b) 2 (12) (c) 3 (24) 

4 3 8 

3. Simplify. 

(a) 8 (b) 24 (c) 24 

T(? 36 12 

(d) JL4 11 (e) i2 . i§ 

55 • 7 13 36 

(f) 2 5 0 

3 • ~ • 10 

4. If John Doe receives $20 for i^rkl^ig a full day, 
how much will he receive for working H day? 

(a) Translate into a number sentence. 



^ (b) Solve the resulting sentence. 
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Criterion Teat 01-05-04-03 

1. Rename the following numbers. Show your work. 

(a) 8 (b) J, (c) 10 

9 10 11 

2. Rename the following numbers with a nuneral having 
the indicated denominator. 

(a) 8 (18) (b) 9 (30) (c) _10^ 

9 To 11 

3. Simplify. 

(a) 27 (b) 24 . (c) _H 

36 ^ 28 

(d) 12 5_ (e) 12; L. 

15 * 24 15 • 12 

(f) 2. 5 3 

3 • 6 • 8 

4. Mr. Walker can walk 5/8 of a mile in one hour. 

At that rate how far will he walk in seven hours? 

(a) Translate into a mathemetlcal sentence. 

(b) Solve the sentence. 



22 



ANSWERS TO CRITERION TESTS 



Criterion Test 01-05-04-01 



1. 



(a) 


1 

2 * 


1 - 2 1 3 _ 3 „^ 1 

2 4 °' 2 • 3 6 °' 2 • 


4 4 1 
. or _ 

4 8 2 * 


^ - ^ etc 

5 10 


(b) 


2 

3 • 


2„4-_2 3.6 2 
2 6 °' 3 • 3 9 °' 3 • 


4 12 °' 3 • 


^ - ere 
5 15 


(c) 


3 

4 • 


2.6„, 3 3.9 3 

2 8 °' 4 • 3 12 °' 4 


• 4 " l6 °' 4 • 


1 - etc 

5 20 




1 

4 • 


3 12 3 • 5 15 


8 5 


40 


(a) 


2 
3 


(b) 2 (c) 1 (d) 
3 4 


2 (e) 1 

3 2 


(f )2 


(a) 


n ■ 

2 

3 • 


the amount father paid 
1500 ■ n 






(b) 


n ■ 


1000 His father paid $ 


1000.00 





Criterion Test 01-05-04-02 



1. 


(a) 


5 

6 ' 


2 . 

2 


10 
12 




3 

• 3 


. 15 
18 °' 


5 

6 • 


4 . 

4 


20 or 
24 


5 
6 


5 
5 


. 25 

30 


etc. 




(b) 


6 

7 • 


2 . 

2 


12 
14 


or 6 
7 


3 
3 


-18 or 
21 


6 
7 


4 . 

4 


2ior 
28 


6 
7 


5 

• 5 


-30 
35 


etc. 




(c) 


3 

8 • 


2 
2 


6 

16 




3 

• 3 


" 2_ or 
24 


3 . 

8 


4 . 

4 


12 or 
32 


3 
8 


5 
5 


-15 

40 


etc. 


2. 


(a) 


1 

4 • 


4 . 

4 


4 
16 


(b) 


2 . 

3 


4 12 




<c) 


3 3 
8 • 3 




9 

24 






3. 


(a) 


1 
2 


(b) 


2 
3 


(c) 


2 


(d) 2 
5 


(e) 


2 
3 


(f) 3 
4 











4. (a) n ■ the amount he receives for JL^ day 
Then n « ^ . 20 . . * 

(b) n ■ 5 He receives $5.00 for k day, 

4 
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ANSUERS, CONTINUED 
Criterion Test 01-05-04-03 

1. (a) 8 2 - 16 or 8 . 3 . 24 or 8 . 4 . 32 or 8 . 5 . 40 ^ 

9 • 2 18 9 3 27 9 4 36 9 5 45 

(b) 1..2.18ori-.3.27orl..i-36o, 9_.5.45 etc. 

10 2 20 10 3 30 10 4 40 10 5 50 

(c) iO. 2. 20 or 10. 3. 30 or 10 4. 40 or 10. 5. 50 ^^^^ 

11 2 22 11 3 33 11 • 4 44 U 5 55 

2. (a) 8 . 2 „ 16 (b) 9_ 3 « 27 (c) ^0 4 . 40 

9 2 18 . 10 * 3 30 11 * 4 44 

3. (a) 3 (b) 3 (c) 6 (d) 1 (e) 1_ (f ) 5_ 

4 4 7 6 15 24 

4. (a) n «• how far he will walk In 7 hours 

then 5 7 _ _ 
^ . 7 - n 

n « ^ He will walk ^ miles. 
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J^acinrocals and Division 
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OBJECTIVES: 

1. TThen asked Co name the property of reciprocals you 
will write For any ntxmber of arithmetic jg* where 

fi and 6 are not zero, ^ , ^ . i" 

D a 

2. T^Jhen asked to define a reciprocal you will write 
"The reciprocal of ^ is 



3. When asked to state the rule for division of the 
numbers of arithmetic you ttIII state "We can divide 
by multiplying by a reciprocal •'^ 

4. Given a non zero arithmetic number, write its reciprocal. 

5. Given a division problem involving fractional numerals, 
write the quotient. 

6. Given an applied problem leading to a division involving 
fractions, translate it into a mathematical sentence 
and solve the resulting sentence. 



ACTIVITIES: 

1. Study page 162 "Reciprocals", AAMA, and do margin 
exercises 120 - 130 (Objectives 1, 2) 

2. Study pages 162, 163 "Division" and do margin 
exerclip.es 131 - 142. (Objectives 3, 4, 5) 

3. Do selected odd numbered exercises from exercise set 5, 
pages 173, 174 (Objectives 5, 6) 
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Criterion Test 01-05-05-01 

1. Name the property of reciprocals. 

2. Define a reciprocal. 

3. State the rule for division of the numbers df arithmetic. 
A. Write the reciprocal. 

(a) f (b) f (c) 4 

5. Write the quotient. 

(a) ^ * I (b) 2A ^1 (c) I * 56 

6. How many test tubes each holding 1. oz. can be filled 
from 60 ounces? 

(a) Translate Into a mathematical sentence. 

(b) Solve the sentence. 

Criterion Test 01-05-05--02 

1. Name the property of reciprocals. 

2. Define a reciprocal. 

3. State the rule for division of the numbers of arithmetic. 
A. Write the reciprocal. 

(a) I (b) ^ (c) 8 ; 

5. Write the quotient. 

(a) f f (b) 36 f j| <<^) f • 15 

6. Miles A. Plenty drove 75 miles and had completed -I* of 

o 

his trip. How many miles was Miles' total trip? 

(a) Translate into a mathematical sentence. 

(b) Solve the sentence. 
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Criterion Test 01-05-05-03 

1. Name the property of reciprocals. 

2. Define a reciprocal. 

3. State the rule for division of tViP numbers of arithmetic • 

4. Write the reciprocal. 

(a) I (b) f (c) 7 

5. Write the quotient. 

(a) (b) y * 5 (c) 5 * f 

6. A piece of wire is ^ yard lonf^. If it is cut into 
three equal pieces, how long will each piece be? 

(a) Translate Into a mathematical sentence. 

(b) Solve the sentence. 
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Answers to Criterion Tests 

Test 01^05-'"^-01 

a 

1. For any number of arithmetic where a and o are 

not zero, r 4 • !• 
0 a 

2. The reciprocal of ^ Is . 

3. We cm divide by multiplying by a reciprocal. 

4. (a) I (b) f (c) ^ 
5* (a) jI (b) 36 (c) 

6. (a) Let n « the number of test tubes 

Then I" • n 60 
3 

(b) n 60 i ^, n 80 

80 test tubes could be filled. 

Test 01-05-05-02 

1. For any number of arithmetic rf where a and b axe 
not zero, ^g- • » 1, 

3. We can divide by multiplying by a reciprocal, 

4. (a) f 0>)^ (c) 1 

5. (a) 1 (b) A5 (c) 1 

5 24 

6. (a) let n •> the number of miles of the total trip. 

Then I" • n ■ 75 
(b) n - 75 * |, w - 120 

The trip is 120 miles long. 
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Answers Co Criterion Tescs (Gone.) 
Test 01-05-05-03 

1. For «ny auaber of arlchoetlc vher« a and & are 

a 6 , 
not lero, ^ • — ■ i. 

a b 

2. The reciprocal of la — 

3« We can divide by multiplying by a reciprocal. 

4. (a) f (b) f (c) y 

5. (a) 1 (b) 2_ (c) 35 

4 35 2 

6. (a) Let n • the length of each piece 

Then 3 • n - |" 

o 

(b) n-|»3, n-il 

Each piece is ^ yard long. 



THE END 
Package 01*05 
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